Positive Feedback Loops Between NrCAM and Major Signaling Pathways Contribute to Thyroid Tumorigenesis.
Although neuronal cell adhesion molecule (NrCAM) has been reported to be overexpressed in papillary thyroid cancer (PTCs), its role in this disease remains largely unclear. The aim of this study was to explore the biological functions of NrCAM and its potential as a diagnostic marker and therapeutic target in thyroid cancer. Quantitative real-time polymerase chain reaction (qRT-PCR) was performed to evaluate messenger RNA expression of investigated genes. The functions of knockdown and ectopic expression of NrCAM in thyroid cancer cells were determine by a series of in vitro and in vivo experiments. We found that NrCAM was highly expressed in PTCs and demonstrated that NrCAM might be a potential marker for preoperative diagnosis of PTC. Moreover, NrCAM depletion dramatically inhibited thyroid cancer cell growth, invasiveness and tumorigenic potential in nude mice. On the other hand, ectopic expression of NrCAM significantly enhanced its tumor-promoting effects. Mechanically, NrCAM exerted its oncogenic function by activating MAPK/Erk and PI3K/Akt pathways via its ectodomain shedding and binding to EGFR and α4β1 integrins. In turn, these 2 pathways were also responsible for NrCAM overexpression through GSK3β/β-catenin signaling axis in thyroid cancer cells. Similar results were also found in transgenic mice with thyroid-specific knock-in of oncogenic BrafV600E (TPO-Cre/LSL-BrafV600E). Our data first reveal positive feedback loops between NrCAM and major signaling pathways contributing to thyroid tumorigenesis by modulating tumor microenvironment, and suggest that NrCAM may represent a potential diagnostic marker and therapeutic target for thyroid cancer.